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VETASTARTILITY OF ATLPITA PLUTONTIUM

he metastabllity of alpha plutoniurm ctove the -~ = o couilibrium transformation
temperature (112 C) was studiced by metcllographic techniques. The purpose of this
study was to cittend the previous work on the n - 8§ transformation which was
rccomplished using f£luid displacement techniques! and to obtain a basis for
determiining the length of time the alpha phase is stable a2t high femperatures.
Approrimate isothermal reaction curves were determined experimentally and an

o - & time-temperature-trancformation (7-T-7) curve was derived.

Snecimens used in this study were machined wafers one centimeter in diameter and onc
millimeter thick. A moderately coarse groined clpha structure was obiained in these
specimens by beta heat treatment 1.5 hours ot 1706 C, cucnching to 80 C, and holding
four days to alloy for essential completicn of Tae & - o transformation.

mrerced in o molten Di-Sn bath for

ER fﬁo c and G50 C.  These temperatures

a }”LMQ cwsilon, and liquid
v (lesc then 0.5 second)

The coarce grained specimens were quiclkly 1
0.5 to 15 seconds at 180 C, 280 ¢, 35C C
cach correspond to a point in the bets,
rhacce repions respectively. 'fhe speci:
cronsferred to a Tluorocihcrmical bath ol

vetallosraphic eromination revealed e relative anounts of alvha which hod and had

hd o
not undergone transformation during heating and cooling of the specimens. The
wrvrancioriied metal remained as coarsc groined alpha, whereas that which had undergone

transformation to one of the higher phosce was obscrved ws very fine grained alpha.
e relative amounts of cach wos approxincied by visual examination. Trow this
determination, isothermal rcaction curves were plotted, TFisure 1. Using these do
and those from tihe previous work of temperzturcs low in the beta vhase region, a
complete T-T-T curve of the decomposition of alpha nlutonium was derived, Figurc 2.

p2]

The alpha »rcse wos stable less than 0.5 scecond above 2C0 C.  The phases into which
the alpha ~ese tronsformed was not apnerent from this cuperiment. Obviously, at
the high temperatures, one or more of the intermediate phaases were byrpassed during

heating ond cooling. The transformation of the alrpha phase at these elevated

temperatures are shown in Figures 3 - &.

R. D. Ticlson
Fhysical Metallurgy
D vls METALLURGY RESEARCH OPERATION
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Pefore Transformetion ' 0.5 second at 650 C
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One Second
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PHOTOLICROGRAPIS SHOJING TRANSIOIIATION
Or ALPIA FTLUTCIZUM LT 100 C. 200 X.










